stimulation. HUVECs were starved overnight and stimulated with BMP-9 (1 ng/ml) or BMP-6 (50 ng/ml) for 1 h. The cells were then fractionated into nuclear and cytosolic fractions and subjected to immunoblot analysis to determine the phospho-Smad1/5/8 (pSmad1/5/8) protein level. Separation of the fractions was verified by immunoblotting of histone deacetylase 1 (HDAC-1) (nuclear marker) and α-tubulin (cytosolic marker), which are also served as a loading control. TCL indicates total cell lysates. The beads were then washed five times with RIPA buffer and once with TE buffer.
Proteins were eluted using SDS sample buffer and subjected to immunoblot analysis with anti-Smad1/5/8 antibody.
(H) Time course study of Smad1/5 binding to ID1, HEY1 locus or HPRT1 1 st intron.
HUVECs were starved overnight and stimulated with BMP-9 (1 ng/ml) or BMP-6 (50 ng/ml) for indicated time periods and subjected to ChIP assays with anti-Smad1/5
antibody. The ChIP samples were quantified by real-time PCR with locus specific primers (see Table S4 ) and normalized to input DNA. (A) The sequences of 170 Smad1/5 binding regions associated with putative direct target genes were analyzed for overrepresented motifs using MEME. The top 5 motifs selected by MEME software are named as MEME1 to MEME5 and displayed as sequence logos.
The sequence logo of MEME2 is shown in Figure 4A . The number of the MEME2 motif around the peak summits was counted and plotted in a 7-bp sliding window against the distance from the summits (within 500 bp from the summits) (blue). The motifs closest to the summits are located within 100 bp from the peak summit (1 st motif; green). Five separate matched control regions were randomly chosen by CisGenome and used as a control. The number of the MEME2 motif in those regions was counted and the average was plotted (red).
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(F) Distribution of identified motifs around the peak summits. The number of each identified motif is counted and plotted in a 7-bp sliding window against the distance from peak summits (within 500 bp from peak summits), as in Figure 4D .
Supplementary Figure S5 . Validation of GGAGCC sequence as a novel BMP responsive element.
(A) Schematic presentation of the enhancer sequences and luciferase reporter constructs.
Smad1/5 binding regions, which are located in BMPR2 intron 3 and the JAG1 promoter, contain GGAGCC. These regions were subcloned into pGL4 vector with adenoviral major late promoter (MLP). Reporter constructs named SBEmut contain mutation in SBE.
(B) pGL4-JAG1 reporter constructs were introduced into HUVECs using lentiviral vector system in order to evaluate their enhancer activity. The cells were stimulated with indicated doses of BMP-9 or BMP-6 and then they were harvested and assayed for luciferase activity at 12 h after stimulation. The data are the mean of triplicate values ± standard deviation.
(C) PASMCs were transfected with indicated reporter constructs to evaluate their enhancer activity. The cells were stimulated with BMP-4 (30 ng/ml) at 24 h after transfection, and then they were harvested and assayed for luciferase activity at 16 h after stimulation. The data are the mean of triplicate values ± standard deviation.
(D and E) HMEC-1 cells (D) and HepG2 cells (E) were transfected with indicated reporter constructs to evaluate their enhancer activity. The cells were stimulated with BMP-9 (1 ng/ml) for HMEC-1 or BMP-6 (50 ng/ml) for HepG2 at 24 h after transfection, Morikawa et al.
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and then they were harvested and assayed for luciferase activity at 16 h after stimulation.
The data are the mean of triplicate values ± standard deviation.
Supplementary Figure S6 . The Notch ligand JAG1 is a direct target gene of Smad1/5.
(A) HUVECs were starved overnight and stimulated with 1 ng/ml BMP-9 for 2 h. To access whether activation of JAG1 by BMP-9 was independent of de novo protein synthesis, cells were treated with cycloheximide (CHX, 10 μM) for 30 min before the treatment of BMP-9. Cells were then subjected to quantitative RT-PCR analysis for JAG1.
Values were normalized to the amount of housekeeping GAPDH mRNA. The data are the mean of triplicate values ± standard deviation.
(B) HUVECs were transfected with siRNA against Smad4 or no template control (NTC).
A. 
